Proton NMR spectroscopy of Alcaligenes cytochrome c556.
A high molecular-weight c-type cytochrome was purified from Alcaligenes faecalis ATCC 8750. Its weight was 40,000 daltons by sodium dodecyl sulfate-gel electrophoresis. Heme content was determined to be one heme per 40,000 daltons. Proton nuclear magnetic resonance-NMR-spectroscopy determined that the ferrous form is low spin. The detection of a methyl resonance at -3 ppm in the ferrous form indicated that methionine is a heme ligand in this state. The NMR spectrum of the ferric form at pH 7.2 revealed hyperfine shifted methyl resonances at 67.79, 63.17, 57.71, and 50.46 ppm. The large downfield shifts observed are indicative of high spin character. The ferric spectrum was pH-sensitive, indicating two pH-linked structural transitions with estimated pKs at 6.0 and 10.5. The first is interpreted as due to the ionization of a heme propionate. The second is interpreted as the acquisition of a strong field ligand and the subsequent conversion to a low spin ferric form. The ferricytochrome did not form complexes with cyanide, azide, or fluoride at pH 5.2 or 7.9.